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PROBLEM TO BE SOLVED: To provide a means 
of accurately determining an end point of 
processing in a CMP process carried out through 
a mechanical chemical polishing (CMP) device. 
SOLUTION: A polishing pad 18 for a CMP device 
and a method of manufacturing it are provided. 
The polishing pad 18 is equipped with a coating 
layer 22 possessed of a polishing surface and a 
lining layer 20 adjacent to a platen 16. An 
opening 612 penetrating through the polishing 
pad 1 8 is composed of a first opening 630 of first 
certain cross-sectional area provided to the 
coating layer 22 and a second opening 632 of 
second different cross-section area provided to 
the lining layer 20. A substantially transparent 
polyurethane plug 600 is arranged in the opening 
612 and fixed to it with adhesive agent 614. 





esp@cenet t— X^&tt^tifc^r— ^ - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOQ&IDX=JP10083977&F=0 



2006/08/22 



(19) 0#ffl#fFJf (JP) 



& m & ^ ^) 



#BH*10 -83977 

(43)&M S ¥fiK10^(1998) 3 £31 H 



(5i)inta 6 tiS'Jia^ jfftmw$rn fi ^ffeKffiBff 

HO 1 L 21/304 3 2 1 HO 1 L 21/304 3 2 1 E 

B2 4B 37/00 B2 4B 37/00 C 



^3£b»3R afj£»Z)18cl6 OL (£ 27 H) 



(21)ffl«#^- 


#S¥9 -221737 


C7DHMA 


390040660 












(22)tfM0 


9 ^(1997) 8 3180 














APPL I ED 


MATERIALS, I 


(31)«5fc*fci3gf 


m 08/689 930 




N CORP ORATED 


(32)fi8fc0 


1996^8^160 








(33)«5fetfc£3fil 


B 5R« (US) 




95054 


9=3=? nV7-X 7 








-Ca- 3050 








(72)^BJ# 




























(74)f$SA 


F 18836 

#s± asm 















(57) imm 

mm] wfcwur^ (cMP)itw 
**^ti^ ±Esfn^?*-r^<, cm 

pgfl Offl©/Ky Kl 8&±tMr*L£®i 

fH"5*j£*fl^L-CV5. #y y*/l/?*y Kl 8 
ft, #y ^>y^H^if2 2t, 7°7X>1 6 

fcZftoMfthM 20©f 2lP 6 3 2 *°P S'f 
Kl 8£^;il-f SUP 6 1 2SrJg*i _ 5. H*t 
WKiiWfcjK y ■> l'* ^600 ds-=t«>01 P l-IES 
6 14 tf%<D7°7 ^'6 0 0 £-?;<75i» 0 6 1 
2td@£-t-£o 







1 

HMfll!*©ftH] 

1 ] mmt^tttf y y f^rmwaox v ? 

#y yv-y^it 

ffimx v y 'swmmi&iz^ % 1 v^m&n^m 1 

ir ? *> a J; S IS 2 (D^-ft Sr^oH 2 -fe j> v 3 
>-&#tflSRi:, 

iilBffl P WMIB^ 1 ± 9 y a KltiU®: ft $ tbfcS 1 

2 ] bubBt"? y ^ yfflT-l hti 

1 trfB*<DxKy y^yfrty K. 

[ts*« 4 ] mm&mx&tf jut* y t? \s 9 ytf 

K 

lit) IBH lir * 3 > £ HHWfcP— U , BflfflT 0 
5 i/©IWBIB 2 SP^iSMiSH! R ©iwlBlS 2 -fe * *y a ^ £ 
SlWWfcP— +ft-C*>5» fflfJftJS 1 fcffii.©* y y 
^ y K„ 

[fl*«6] 9<DmWM l nuf3#y 

y^^^ffitlH-ffi-e$>5±ffi*-atf, ff*«5[c|B«o 
CO*y yv-^^y Ko 

7 ] HUfa7°7 9<DMBWi 2±9i/3ls<DW£ 

^mWMu<DwiUm2±9 v-a <fc <9/h£V\ If 

«©/Ky y^^y K„ 

[ w#js i o ] wiBH^aa*, Mia y ^±tc:sag § 
ftfcS&tfHttfc'Str, i i-ta«ro*° y y ^/s 

y Ko 

[ft *JS 1 1 ] aMftfls^ft * H^^gffflffl^!) 

#y y^>-^ffi3Mir-r-5gsiji£> 
striae 1 1 tiiKi- 5 $ 2 1 1 , 

fifria^i«*Dj;T>*mIfa^2«^KaL, Jgi<D$TB«£ 
©ifffia^^oHijia^ 2 jicdh 2 n p t ^^rtri p t , 
mtt«ft*s*ifcjBiw^i, mmn<Dmmm2±9 

#y y*yS?/*y Ko 



(2) 1 0-8 3 9 7 7 

2 

[ff#JS i 2 ] swans i jsasfs i f*» □ * -*ai£ft 
BufB^2Ji^2«Z), ±9/h§v>7* a B^-^ 
ffl£flff&«ro, ff *^ l l {d|B«07jf y j/ y 
Ko 

m&R 13] # y y S/^^/< y KSr»J*+5*ft-C 

y ^ y K(cMGn R ^f^h 
10 ^K^(^BJ1^7 0 7^^, Sflfa'7°7^^SuiaiR»HiIfa 

iiw^yft {-{48*46 $ n/c^ i mft t huIsm r 

[«Wl4] fifrlEHS^'ryT 0 ^, huIBT 0 ?^^ 
[ft*« 1 5 ] MIBM R Xr? fflfa 

20 5js°y yj/y^y h^feimsrifeii-aitfS^yy^* 
ifeo 

[!t*« i 6 ] fufBlsfefexx y^s, ffl|B# y y yy 
KollSlJi*»fol)WB*l-fe^*>3 ^Srl^±-T5^ 
"ry-fk, illB^y r»^y K0^2SA»fcffi[E* 
2i?^v'3>-^l»*-t-5^xy7 P i^tf, R#S15 
fc3B«©jKy y*ylsy*y KI«„ 

[0 0 0 1] 

MfiKBHL, J:98*fctt»«te9«#!J y^Vi/ (c 
MP) mfflv^fetus^y yyy9y<y Flcmm&ZftM 

[0 0 0 2] 

[^*©Sflf] ftSfro^SMWfeaBK (IC) ^M^t-r 

ich&ttm&VKDy ■* V y V9y~7-i y9>*9-y* 

ji/S^tJJ&VClirfcJicS. H^{dfl, 2 5 X 2 5mm 
<D94±^t>tcoX. itW&Wlltl 0 0 Q> -fry 9 * hn 

50 3o ^mtDi^a^xyyT^OMifb^ip 



(3) 



¥fffl¥-l 0-8 3 9 7 7 



(leveling) Stft V>ftV> t x V ^©^ffifi, 

^fsj^^-gTF^ijt^ s 19 „ Jt©&©4&3-e«# 
*J fcSt«t«©ffiT*»<»fi**>5. ftot, ici 

js©#3«©¥fflfl^ -ftefrt>¥mbzmm-tz 

[0 0 0 3] ^ft^i-^rofftft, o*9DMiir*tt 10 
l&*£»&-f Ittfc^*^ r^^ 

(CMP) :/p-fe*-C$>5c — lx(-x «ttfl2*W#yy 
v-V^ (CMP) 7°o-fe7.fi v {|5iJtPL/£^feJ±^§rJPx 

fc v MM^CMPlElOli, ^x-ah* 
*y yv/y^7xyi 6^i&#-r3fc«>©3Hy y» 

^*7 y fcifcfcJB^feivC*:*— '"1 4**U yv' 

^m*iii2 2 t^-r5 0 l^u K©t>t 

«J1 2 2 (IMS, y * > (A* 

t±\ Rodel IC1000) % *fc«*tt#*i5*#o#!J*l' 
91/*/— Y (myitis Rodel EX2000) ©VvftU&»T»* 

*°y r»^7 y TiifeStvTv^o -oroftifti 

ft^7yit koh (*iwt:* y i*^->-y* 

(fumed-silica)&^i^tf„ ^ryBIt, 30 

ttfifSf, ^©^'ktt2 6ji<9l;ilal$5&tu stfeitT— 
8^Lt7'7fyi eo^ffi^Hl^o-Cttii-tSo 121 
ItCii/Ky yi/l/V^y \tff— ox^tm^tix^^ 
i>K CMPSitlllt, r-o£Lt©^s> Kri^ ^y-7 
-»-^7°77:/©Ji "J [cFflH$r3gHTRia*[fi]tcSEg$ 

[0004] cMP^n-fe^^^a-r^rastt, na 

*fc#8re3tli&£*iTV*<5. ««rfi, CMP^Dir^4> 

c m p s*a»t>* * iixmcomm £ ftx v ^ 
fc„ ? ^ — ^as#S©{ta&fc-g>ft Lft v v»-a\ /n 

Stcmp sstff 9 ffrtt TS^aa Lft rtnrf ft & ft 

rtO^»-Cfi % CMP7°Pi?*l$^ ZOMX' (in-sit 50 



[0 0 0 5] 

5S$*b-C^5c $l£ti\ IS^$©<£ffl WL 9 , flttftS 
aij^^^ti:, ff£^£*=?-LT7°p-tr;*©|l- 

affiji^fsfBts 0ra©^*i-ftofc^^$ti5o mi 
-fzm&it, m^vrntz^-f-isX, mmw&vft 

£©3MsasMfl<BiS!3K:*IL< ftofcBf^T?, CMP 7" 
[0 0 0 6] 

Sfflco^Ky KtBB-TS. #y 

Ktt, rt^PBP^JFM^Hfc^y v-yi/^-km^X 

<^ s %2<D^mzi&o%2-t?i/a*S'k%$t!o mw&} 

izMW te-fy fit n n {-{is^fe * tur V ^ 5 . 7*7 ^ 
[0007] *fc, *3PJ3«\ sij©ffi«(^^-c, *°y 

^flt^-yayi, %2<D^m$:mo%i2±?~/ 
a ^t^ttsX 5 1» *°y y*sy?*y KrtfcjgjsjSSJt 

i3^(l|n©Iit^'> 3 ^icfig^fe^ 

[0008] AffWft^»«iii-t?f4«T©^^^-tfo e 
**ara««mft^tf ©as j: v\ ^7 ^'©^ 1 «a 

fi, 0Bn©jBi-fe^^avi:IHf«itPI-^-2fe-e, ^7 
^©®2t^->a>'ll > PjB0©B2ir^i/a i/ir^HW 
^H-^-j£<b-r5©^<tl\ ^1©^-Stt^2©^<t 
97C#V\ 7°7^tt#y 7^^^«-T?^J;V>L, 
fisr^tt^y ^u^^-ct «fci\, |p©Iit^-> 

a^ZXV yi/y?;<y K©H 1 9 ^"T^x 5/ 



5 

•ft, ®2ir^^ 3 y^Pr>y^- ; K©H2gr> 
3 :/©?S£ J: <od^<x£h\ 

[0009] 1 w trnMimr^mmic 

[ooio] #§S*ffl»©-g|5&*j£^5^tt0ffi 
»Ete«fctfTE<D#tt*KW k k fcfc, #^©^3© 

[0011] 

[^MwllJtro^] 0 2te, #38Weo--3S16?!?«fc:ft 
oT&&$ft£CMPgg©-£|5£^-f-„ ?L3 0/j\ 7° 
7T>1 ^©iw^g-fs^x^y Kl 8i 
fCftM£tl/T^£ 0 ~©?L3 0f3, jKU y^y^y K 

1 2(Dmmfcm~%}bir, ^^©Ht^©^*^ 

tig-en, i/-if-np?#f+ 3 2*»e>Slt*iifc^-if- 

t*-A3 4^ y7T>l 6©?L3 0<§rii»K ?L3 07jS 

[0 0 12] 7'7TyE3 0i')3.-Al4 (>7^— 
^7X^?L3 0©Jtfc*J5e<5l*jfc) ©f¥»l£0 3© 

(A) ~ (C) t^-To 0 3(7) (A) a»fe^5J;5 
tc, ^x^TLSOttS^rortSaJSrJ**). lot! 
^36 SrfM-r5„ £ ©MSB 3 6 J± N l^— if- if—M. 3 
4ffl©&£: LT-IK^^v-y— h 3 -8SriR« % fiyf-f- 

5fc»fcttffl£il,5 0 7°7^^1 6 t-f b 3 8 k 

f — h 3 8 t^W^AOaA/^b^ (fb^B R n) ^7!) 

-f >U— h3 8IJ7°7Tyi6 © -tBaWi^K:, — §B*S 
/77^'y Kl 8Wtfi4-e^ttlL-CV^, -f^f— b 

3 8<DZ<D%ti&\t, -f iVU— h 3 8©_hM£ y-^— /n1 

4 ©*ffii ©IB©IHIHlSr*/hH:r5 * k £E0 UTV> 
tlZ>X7}) 4 0©S#*/NC&.5 a dCDdtll, *yy 
u — ^_zp^g + 3 2 ft*: V— f- 1 - A &ft 

f— h 3 8 £ ^-/n 1 4t©raW77ll 4 0©1#!?$ 
U-if-tf-i. 3 4 £ V =.—'^h<F>&M%<ltt 
mt'pf£<t£Z> 0 MmtmimmX&Zk, CMP/d 



(4) # Hflsp 10-83977 

6 

5«rt/hS < LfcttfttffcfefcV^ Rifrfc, CMP7" 
a-tr^ttf^ -f^f— h 3 8#Sy-;n— l 4{cttti 

f — h 3 8 k v^~^ 1 4 ©Pfl©^! £ 1 0 5 /l^ (25 

[0 0 13] B3© (B) » % y°y"ryi 6 My Kl 

10 2^ y-y— h HJfcWvc** D, y K 1 8 fcttHSajs 
-?:©ftb<9{C x 7'7Tyi 6©?L3 0©_k 
^y Kl 8©SfToJl2 0 

4 7°7^>1 6®I^©^tii/N ? Kl 8©*>J 17 
yftOl 2 2 «tt#R3 0 ttM 2 2 X&ffl * 

y !7 u-^ ^Wf±, ^-^--^1+ 3 2 d» e> © u— y-- 

tT- A 3 4 * (cSii $ * 5 r t TjS^o T 1/ * 5 „ 

tj s if- t'-A3 4©gi LTij < „ r »{t##3t}C 
20 fiiffU^jfiiSifeS. fgi ^y Kl 8 Sfttff&k L 

7 y 4 0 tt»ifftv\ iOft#HSK^ffi©9]©^|^tt x 

y<y FtDm&ftMmmzftzzkxhz. Mcw\z.mwL 

tm 3 <D (A) ©Hil^ti-Ctt, ^f — b3 8k 

V x-^ i 4 1 ©nBoWBtft-cft 5«rt/]xS < bfc 0 L 

**<fta*lSli**5. fgJRI, *|i**#K**<** 
-Y^f— h3 8©±ffi*S^3i— /n1 4fcftfetlT, * 
30 tLS:««S*5Rrtgtt^fc5. H3© (B) ©ft#^lfe 
^Utrfi, /^y K 1 8 Sr^i LTftffl LT i 4 

ir®5«^lBKii-5J:5tKW-$^5o^, ^°y Kl 8© 
± 5SKfttftv\ sfawwaBMHS^^^©^ 
y Ki, »W3W(Wt*iB^-f ^"©^y K©M#^t$ofc 

ACit^^il^t^^ot. Sot, /<£5-<<^ 
[0014] KOtMTftJI jK iJy^y 

40 wtL'bm#*f<D&zn<DWja*!>$r£%; ~(Dmm±^ 

©iSiitt^^lfSo Cl©F B 1ffi{4, 0 3© (C) £fEit£ 

tifc*«M©^»«8-c/5??H $ tv5 0 d (Dmm&mx 

tt, y77>?L3 0±{^ft-t-5^©^*W^y K 
;07 , 7^4 2fi 1 U— if-t'-i»ffi©^t LT 

UK o ym^m^t. 4v^# y c 

T?T*#TV^5 0 lot, 7"7^4 2Srii5l^— f-f- 
A34 <0««ttft/ht*5 o y*4 2 fcfcrfy Kl 8© 

50 [0015] M^i-i, JJ? y y y KfcKfc^JlMlP 



(5) 



mmW-1 0-8 3 9 7 7 



^Sr»*ftL-ctJ:v\ f»Ky vv-fi/mmmtx, 

# y y S/yyV? y Krt § ti-fc^ 7 y*&J*J&1- 

*°y +fi/Z/?/<y Y^^ttt'Pr^XfiXfrhs Zfyif 
4 2 coW £ # !) y y K 1 8 <0W i: aqfcfrt 

2^#y yv^yVSy \?<Dfp\C—#}£&&tlZZ.k\Ct!i 10 
i'?£Hl 2 2 CD # y ? y* 4 2 (DWPt 

tl«45. lot, 7tv7'y«t5^l^7 
y*4 2«W^ftlLt > &&±;6»TtefflI£*3«l«l 

[0016] 0 3 cd (D) icitLtf, giJroHlSJBft-e 

fix 2©aT°9^6 0 0^ % yy-r^?L3 0C0±c7)#y 
r >y^-7 Kl 8f t-fig&&£HTV^„ I©2g 
W-7yf6 OOlt u-if— if-J>.Jl<Di&fc LTflK it 20 

Wt« § ^ 3 o 2 KS7° 7^6 0 0©^ 
^a— ^-V" v 5 — '>H = 3. — T— ^ CORodel ^fejS 
„UEX-20 0 0i LTAHi«fi4, HSt#){-»& 

tfy ^w^^^-fsrir^T^So ifWSlt 
v'y^p-k^CBLtftWWfflt-C. *°y 
y*/-; y K t IH 2 tl^7 y* 6 0 0 

fi, ±«7*9 ^SB 6 0 2 £ TW7"y y*S 6 04i^ 

tf. ±ftH7°7 602 mmm 2 2 <d?l o * 9 r 

6 3 0 fc«£U TflS7*7 ^6 0 4 liMtthm 2 0 CO 
7L oi<5lP6 32 fc#te-t5. ±ttl7*7 ?® 6 0 2 30 
©±B6 0 6tt % XV Kl 8cDXffi2 3 £ 

Inl— WC & 5 o y*ft 6 0 4 COTffi 6 0 8 k V 

7f>l 6cOXKl 7 ^cDPfll^ Pfllt 6 1 O^feott 

[0 0 17] ^i-^l 4i&»P>#!J y^^y Kl 8 
i^a^Jqx.btuSi, *fr*>»2 0iiSJESI$H5. 
Sot, mffi6 1 IBIS 6 1 OCDTCi^ 

£fi, ■Js-aI 4^7"7-r^7L3 0«D±^S-T5* 

•a-t?t>, Tffi6 0 8^77^1 6CD±ffil 7tg«L 

4v± 5 <8££*b5. ±16 0 611^- 40 

a1 4^ftH--5/$\ WiWo l oiaot?x-/N±i; 
jE*ama>*V\ tto-C, 2glT"7y6 0 0©J;9g 
S©SS^#|s|.iSjaaMJvUSJPi-5*flfS:^l«-f 5 ~ £ fi 
4l\ tot, 2lH^7^6 0 0tt!?*-^14©# 

y fci6l&# £1" r £ H: v \, 

[0 0 1 8] H 3 CO (E) £ (F) VlXtlti. 

Kl 8Sr£AT<o<fc5l-^i:"C-CtJ;v\ «f|t 

Xi-5d«JPX-t-5o #y Kl 8KBSP 

6 1 2 Sr§JfflJPX-rs. ^f±, *y yi/^^y Kl 8 50 



P 6 1 2k-ft£.f8MLXt> t\t\ Bn6 12f±2 
oco-iry v-3 ^Sr-^tfc incof lt^yay^til 
2 2co?L6 3 0£U 1 RcDH 2-fey^ -> 3 V*Sfi"*>S 
2 0CO?L6 3 2t LTt<tV\ MR 6 1 2tt2®S7'7 
y*'6 0 0 -7?V<DT&tt, S*SBfffl 

Tfl!l7*7 y*g|5 6 0 4 ©SrffiSItt, ±{M7°7 y*ffl$ 6 0 2 CO 
»rffi^<fct)^#^o 0iJx.tf, Xffl7°7^6 0 2coS$ 
Li£HSj2. O^fyf- (5. 08cm) it, ffi£Hi£ 
jj&O. (1. 27cm) t-?Z>o T«7° 

7^'gl56 0 4C0S$L 2 ^2. 2-f^f (5. 59c 
m) , ift^HtSr^lO. (1. 7 8 cm) £1" 

•5 d £ AST? Sf 5o ~ 5 LX, TMy°v ?U 6 4 fi±{|ij:/ 
7^P6 0 2 J; 9 tJE^Ux ^0. 1^^(2. 54 
mm) cOtSW, ^fto y A 6 1 6 £JFM-f 5„ ^CO 
BBiRifi, -t©J6**iRittaWJ y v^yXy Kco^fc 
ft 5 J; 5(--t5co^j;v\ HI 3 co (D) ~ (F) icfi, 

±.\n-fy ?U 6 0 2 COifffia^i5Tfti]7»7 ^*|5 6 0 4 coir 
BttiU t>/h*<0**ix-cv^^ ^•fLt^rco^S 

ttfcV\ * 5 "Cttft < , Xflj7°7 7%l 6 0 2 ^Tffil]^7 

y*$P6 0 ±9 Vh£< Utt«tv\ X«7°7y~'gP6 0 2 
<off£T,fi, WMMi 2coJ¥§{c^L<, l?)5 0 5;v 

(1 2 7 0 fim) TffcS. |oT, ff^T.fi, ffiOO 
fBl-tefi/a VCOS^D, KltfLV^ Tfll7"9y*SS5 6 0 
4(1, lff*>l2 0J;nftl 0 5^ (2 5 4 /xm) W 
\/\ Tftl|7°7^6 0 4cOff$Ta(4 s ^4 0 5/W (1 
016(im) t?t>J:vs tfcoT, )¥^T 2 (i, MrcoH 
2ir^ v-3 ^<O^^D2 ± 9/h$< 

[0 0 19] ffi*^lj6 1 4iW7^604O9A 
6 1 6 COXld^-fS. ig*#J6 1 4f± % *!)7*;V= 
T'Jfl, Van Nuys COBerraan Industries frb* iSpp^W 
C- 5 7 5 A/BXA^W^-kW&X V<?U? l/ifi 

#»J6 1 4 £ LT&JBLXfc J;V\ 
[0 0 2 0] MM 2 2 coTifflcOtRig 618B, mm\ 

3 0 ^fev^X\ r?lR 6 l 2fc2l5:M7 c 7y'6 o OSr, ^rco 
y A6 1 6*S^y yi/y^y Kl 8cOffi$6 1 8tl 

ojK^ K/¥*"^ yfiofl^i'i'otv^. -co^i £ 
('J: "9 , ±W7*7^aJ6 0 2 £«ai 2 2©BB, *fcfi 
T«7°7 6 0 4 kMlrlibn 20 k ©IB©M»fc, ^ 
#^j6 i 4#if ui*tb«. ^a-e»B«, ffi*^J6 1 

4 LT, 7°7 y* 6 0 0 ^BS R 6 1 2 

5o S*SIJ6 1 4Kf.%Jp*.tbfft>oi:#-<«!flrt-a 

[0 0 2 1] ^7!)©M^#t5tftlH *°yy> 
y^< y K 1 8 cD»f J! 2 2 fiflf Sr§Io tz <0 »?L 6 2 0 



9 

^as 604 cD±£miag£tv y * ^ 

6 0 6fcttj»«:fttt/j:v^4H:L-r*J<. 2Wmrf7^ 
6 0 0 ©flmu:tti&$»< £*aq£S Lfcv*©"T?, u— if 

v-a-V^Vnir^^mtt, #y y'yVit^v Kl 8 

12 2CD±ffi2 3SrWiJ^*-T-5^, 2©§y7' , 7^6 0 

0O±I6 0 6 t.5lo^ttTSft1-5„ L^U 

I/* Vtt&IRteWttiftfc©-^ 116 0 6 (Dmmt U— 10 

[0 0 2 2] 2Wtm-7y?6 oo\z£^x&mzivz>m 
ti. i— if-e--A3 4*315, :/97^?L3 0±-<D 

^7 y*a*K±-f-5„ ^7^6 0 011, X7y4 0t 

»i-«fls*«iBtt«:»otmT?j^s*u #y s/ix^y 

y y y k 1 8 oaa? t PI CJg«T«^i-5„ 7° 

7^fi, yyT>JL3 0— CD:* 7 y 4 0 CDStl&P5 <*tz 

» n p m^ih $ *u * * i m js«b w 4 A^fJi 

[0 0 2 3] ^Unm-tt, *»WfcJ:5CMP8Ett, 

rcD7°p-fe*cDH#?£, H4£#J$ 
i/-- if-trty pi-^4 4, tf-A^T" 
*5j;tftftfci«4 8 2 

ScDfcfem, y-y— h 3 8 SrSKt LTftffl-rSllI 

3© (a) <DnmffiM%7F-r 0 town, m^^fitmmt 30 

Sfc u— if-T^fj- 3 2 oft#H16Jg«t WC-fc^o 
— oro^^tm^T? fi, j* 3 ft St? * * ->NK| t A 

[0 0 24] BUfcaWiSfc, u--if- £ 3 y > 

4 4lt f-A^T'y y*4 6roTH5mAW1-5¥tf 1/ 40 

-if- tf- A 3 4 SrlS^i- 5 a tr— A 3 4 (D-mt ir- 

A77"y-^4 6 y-y— h 3 8*iioT{E«1- 

5. tf-A 3 4 co r ©SB&iW y-y— h 3 8 <o±SSr|f 
tt3<!^ t""A(iX7U 4 0MotgSLT!)x-^ 
14C0S®m^fe5 o j»i^l4li, 05-et¥L<* 

1-i5m s ~>y nySSgs 0i-t©±U:«ft5IWklb 
15 2 (i-ftt>*,S i Oi) Srf#o c 
[0 0 2 5] i'x-Al 4m^7t5MIB-^C0t ,v -^3 

Sf^A5 4eMt5o L7>U 50 
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Sii }£—J* 5 6 SIS 5 0 miUit-f 3 if® * 

-A 5 6 7>6>C97fc<D/>&< tfcl^< &*»HBMk«bJl5 2 

SrtWS. Hi km2<DKM¥-J±5 4, 5 6fi, 

T^LT, £j£KW,6 0&J&*-*-3 o Cicd 

-So 

[0 0 2 6] ±ffi*Jfi^ffitt, *-©IHtt»S£*|oS' 
P> d ©TSfc/ n -fc ;* ^{tilcDXJS ^{tiicDgM Jf t? 1 384 

[0 0 2 7] ffr504*#B8-f JBl t%2(DWM 
f'^5 4, 5 8 (05) ©IB-g-arS:*-*-^ tf-A 6 
o^ v ^7 y 4 o i^yy— h 3 83riIoTlf— 

X7°V 4 6|4 ( ^tr— 0<D— 8PSrtfetoS4 8 

©^■fRimiRll-tSo 

[0 0 2 8] -fy'fly 1 6 (ia^, CMP^ot^iffi 
HIfsL-CV5„ let, 7° 7 "ry 11 3 0t±, %<D\p\fe(D 
-^MmKrtv^-^ 1 4 i b i>X't Vt 

ot, if-T^lt- 3 2 rj^fc (D^ft^t -^-^-y- vt" y 

•SCOfi, U— y 1 — f — A 3 4iS 14t 
S*:*i:*fclR&iiS. fiS&Ott, if- t-A 3 
4 5J5?L3 OSriiiiLTlas^mfex.ejti.Sitfi^ 
7^1 6©l£(D?L«-e-§|5^Jgfoix5i# tlRl#, ify 

»4 * Kit i- 5 fc * mfigir v if SB 4 tb/c cd 

Tfe^iiif^ W^-7^) , *fcti^#-fe^if^cD 

T^t+3 2SrPl«-tSfci6cD, *3SMmJ;53SES:H6 

4Jr— Kco^j") ^7T>i6©Hft#|,x.5J:5 
t, CMP^gcDv-^-v^gg&gm© 9 ttttbft 
5 0 rcD^^7°cD-fe^if 6 2(4, i^if 

tf-A^fi bfttz. 1 1 -fugir >if 7 7 

7'6 4^77T>1 6CD^ja(Cfl?)fdftp3tbTI/^o 7 
7^64 cDfe#ft^a i ft $ tt, ^-if-T^H- 3 2 7)^ 

cd u-if- tf-A 3 4 &ft\£tm istcmmm. 6 6^ 
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-ferv-9-6 2li7"7ryi 6 wfitSLT if— T# 

ft 3 2 Oit#*lfi]S^«i-K 9 tttt htl&o 77^64 

fcfc, S$lig6 6(DWW5fafcttW<DfaWX«y°y ; Ti/lcm 

<0ttttbnZ>o 77^6 4©*3tt,i»6 8iaoT 
liffftSSttS*!, 77^6 4©II4SStt, 77^ 
6 4iHr>iJ-6 2iC<toT^UiStb-C^5^PB^, 

f-f-A^Tyieiaot^t ttj&tf e> tift 
vvRtlfcftS i5(-> tWWSSftS. rrolWflSEttu -(4 10 
g-tr / -f X^TpjESS $ , u— if-T #!+ 3 2©U 

[0 0 2 9]&ItytfifS:fto-C, 7^-/^1/- 
l/\ L*»Lft#e>, !§]^->^TArolW'fcfcoT, 20 

n-a> t> <D\t s « n t ^fc o -c«$h- 5 £ t 

©y^ Xtt«* ft jEBas*} 9 x W*.tf 7°7 7 1 >- 1 £ 
^©HIIEfc ±5SI^ *J$|4?ft¥ffl<fcfc. £37 i-/n 
ffio^B-efcS, ±3B©3£*t?Hu ^^roilfli^^ 

fAtffiffl^Jl5-f^7i- *@S&#> !7y/^CW 
LttftVN, 

[0 0 3 0] r<DPp^M(cft-rs-o(75»^ii, 77f 
^(7)[ilte^|Bl(-fB V oT7'7'r ^LSrffiSf-fS r. t t-fe 
5 0 wv^xSi, &4ffi£6 6' (i-ftt>*>, 
h^yW7^) mm*. 0 7K:*i-J;5ftna 
ff^c-rs 0 77^64' £ffi3ftLT, £"9ftvhz> 40 

*^Srte*i-5 <t 5 CMPg»S:8fe3ELfcrtfttffc$>* 

5r £tcft5i£5 5o 

[00 3 1] ^7x^?Li:^Wte3If±^Jfc35 S s f&RH:: 
^77^'? K©affi»&#'>B"J#1-*. ftoT, 7° 50 
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nw-mkmm-m'pi-z. set, ^^^Lt^©^ 

Siti$ t-x- 9 -9- ^7° y y ^£fT ft o T f±ft b ft 
\,\ Jtot, ffiK£ftfc7°7x^£?£x>:K£, "Tft*? 

[0 0 3 2] lot, ftftteT-fUBLmmfttiffflZftZ 

tts„ X7?'7i04a 06m f-^y > 

-toa^ffi^EltStbS. ^777'10 8 

i 1 1 0T11 y°yy-><D^mm.m^m9-^>-fMm 
s„ -oL^^y^ixbftv^-a-wf-^^ 

Hlfttt-lHl^ttfcftS. a»-9-^7 F /MiSHD*, 

t°i 1 2{c*-TJ;5tc, »1t*ixfca&i[*te2fe**b 

*j <t tJ^M* Lv^*/J^•y- yy^m kztit (Dim, 

(D&zfv^XtfmWiZhZo 1^7771 1 4TU 

-e#5o z.thb<Difm-±£<%ibtix\<^<DX\ i^*wft 

iftSWHT-fclJ, lotflLfc. K^Wftx-^HX 
< , S4 LV^/hf-^7VuB#W^fc-r ^ 5 lfflJH<o# 

t*s-ets^?>5o ^5 ftx - * fcfe^S* * tt 

[0 0 3 3] ^tf-A 6 0 ^JfMbfcfiuiaB 1 tSff 2 

^4 8 <Dimx^mmz> fe»tv5„ 11^2©^- 

AOfiE^i 8 0° -fttTV^ 

S^WirH/NBw^ro^ft^-^ftSo H 
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^rtttlJlX 09© (A) t (B) (Dfyy-e^-fl: 5 

jE?^^^ft-t-5ri^|^$tifc 0 @9© 
(A) «^77tt, (xtt) «-f-v?vu 
MWtofctoWf^roSKHiS (ytt) Sr^H". r©x 

Tft -/Paylft 
y*yVym\Mt> ±»S«Jii-53Rt4»fl2*« 

B9© (B) (T>7°y7\t s 09© (A) <Djfy7frh<D 10 

m\tmm a» e> $ m z> mm k ± o r => y n o $ tt 

&&3„ 09© (A) t (B) IH^ny hS^fcfflAflr 

^**i^H©JB«©IWK:-SM*©llfl5*Ji*BJf*S 
tt5o i&*£*i5ff£fi, u— if-tf— A©^ftt s R 20 

-t'-Aroii^m niaawisiwoBWT?*! 

5, Lt, 010© (A) lEJjfcUfc^Jfefctto-Cx 

* {f^-lc J; o T ij* £ ft* IM' * /HRtf* •> y b £ tt 
5, Ifct, X7y72 0 4T\ ttl^fa ^© 1 i?"-T ^MH 
l:ii*H5TO©ff§i5, !f-h--A©&Si: •> 

* /up kiss* $ tmff § ©at^ lv \ snxf^ 

■/2 0 8tf{± % l^*$*i5J¥$^|^*i--<^^rM©TO 

[0 0 3 4] gtttSfc, ^*W©*^Si-5fc*|e: 

H, #a©»S-ex.T|»**nS^©W45r^hi-t? 40 
010© (A) ©77-^/2 0 2©ffiSJfl#M* 

©»*)jiL-C*^yh$tb5. #Jxfi\ tt*f[ 

*>t-^> i^/Hi er*fc*>«) £fcf«©$©m 

3©T\ -9--f ^©rroJIMftfttP^J;^,, &tc, 
^y-yZ/2 0 4-Ctt, 1 ^^^Bfc^ttSffiSl-* 
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±&#£yh-*-3»S\ j etlttl*-Y^^©l/2tffi 

/2 SrS-ttS. DOXfy 7°(4^©* 

^it-fc5o ffio-C, £#©l&±*ffi-fi, *JS©#3\ 

[0 0 3 5] ii-CfiftWUfc^iSH:, f-^/v©*$* 
fctt*©fift-eig!>ilIo-T\ #3*©TO^i£ic£ttfc 

bo © <fc 5 ttSU © ^ftffl -e # -5 „ -f*ft*> 
^fe^ET, 'tL7)^5fe©»ra(e:^*$tL5TO*Sr 

*r*7i-5#ifc-i?S>3. r©ft#*fe©04Ll/^Ki^ 
^Sr01O© (B) (c^-r,, ^©07)^^5 

ti^©fi«©gH^^£fflT#^7)^Ltb^v^) . ftt, 

^xs/7°3 04m f--r^^©^^ia5^©rat^*$ 

ft, ^^©5feff^r^*$tt7tilS?r«^ 
•tZo ^.(D^y-y-fA 0 8T*f4, 7f y/3 0 4T|f-# 

3 10m ^©?5"9©l^*ff*?r^©|^*iSK-T:« 
L, WTWZ- if^tt©B#r»1 CMP 7"p -fe * Sr^cit 5^ 

[0 0 3 6] La»Lft#&, asi-^ritc, 4H«r$ 
m^-©ilffl. ftoT8fe*jSSfiiiff, CMP7°D-k^© 
J8ffi*KiaEfti-5. lot, ^n^M«i-5fc*{c± 

ftW-ZtiZk, ffi^MiH/Mg4fe(«©iS©^©g 
fete, ^©T'P-fe^^ijjg^ttSa ftot, ^©^ft 
©ftS3©#H (iteration) i:^< JJct^-tS 

i S/jHi t ®ma>iit t m#ft£ * ^ - ©^*fe i 

o-c^^tuT, ^*a^^m$ti5a u*»u *© 
^x->7°3 o 8 -cttjgffli^i- «fc 5 -f-<T©3fetT-r 

S» 9 ig LfRi©IBH:Bf*Sixfctm©*fti8S, *S© 
jtfe©gp^f4, lfcS-t v <#a0 ©ff $^*frc(Cl+g$ttfc 
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5£-?||gc£*t5„ TSryfz l 2fc*1M:5fc» 
B#£^CMP:/P^;*#il&7i"5. MS, W&t^W 

©^tbft/hS^o $oT, r<Z)BU[B]^& (forward-look 
ing method) ft, #3©* *«W"*r^*-^*»felfc*'t 

[0037] :r -e«iw \At^=-9 SEUbJq 

1M XO«* 7i*ffi#®fl5^*-t>V (dies) Sr^tf^fc 

-cfo5„ r;ftfe©ftft3i)-7X©s?ffi#@giMft3S 

#»SS J: 9 /h£ < &5fflffl#*>3o 011© 
(a) ~ (c) ft, ftSM^^-^«^^- /Nl 
4l'ji,ib*t3, T*«3fi7 8, 8 0, 8 2«r#3IMb#i 

|5 2©«tffi#«7 2, 7 4, 7 6Wtybt, CM 

aj7 6ttJtR«*«-e*5o 01 1© ( a) tt, #y? 

^y^ftu©W®g!$7 2, 74, 7 6«r*U 011© 
(B) tt*°y s> ^^n*^©Bl£f IB©W*tt7 
2, 7 4, 7 6^U 011(7) (C) It^yy^V^ 
^B-ir^roftT RIK 7 2, 7 4, 7 6 fcaH". 
011© (a) T-ii, /hi©W7 2is^«^I© 
#»7 4, 7 6±H^i*t/h$<65. Si-, 

7 4 tt*#©«*» 7 6 ± ^ t^v^as-x? 

/h*<*5. W7 2, 7 4, 7 6iS/hS<45*« 

rojiSft^y y^^^o-fe^«>ra^<£Ti"5o 

$oT, 011© (B) tt, 2, 7 4, 7 6© 

if Sj^fflfcUkftS^tJ^U 011© (C) lt# 
m§P7 2, 7 4, 7 6iSS*Wt¥aftLfciftlSS:^ 

•r. nfc 5 f-w x©# wtft ft 5 i * 
m, r^fc©5iStt^t;b-cv^©-c% 

#11557 2, 7 4, 7 6^b©t'<t©i*©S 
[0 0 3 8] L**L&tf£>* ±B"C**bfcJ:5t» # 
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» 7 2, 7 4, 7 6 ©# 'J s> v-V^iiiSH, 

7 4, 7 6^«to-c^S*b5T*tr-A|B<Ditffii:S 

-tiaot, /^-^a^^^-zN©*®^^!^ 

Stbfc^SrftJ&rSitJSST?**. ^©*'&^012 
fC^H-„ -ST, ^fj'7'4 0 2m =p^th{B^-©BUflB 

i, ^xi/7 B 4 0 4(c*-rJ;5i-, CMP^IIft^T-f 
[0039] 01 3}±, cmp^iih^©^^— 

56©^»-^if £*L3©-C\ 0^©, TfclC&yhS 

iBS-y^A-ss^ 5 o#©Ff-e^*a-ti:^fc-c^5© 

y t^^a • ^r~^ !J v^-e, fplBt^©^M^S)^ 

«i^^Ti-S«ii-, liM ^A'KT©eiBS:flF*i"*- 
fo^o ti/^5©ft, -?rtv{cJ;o-C, ^17^-^®© 

^©ii)--f ^^fijpsf-iox, sparse. 

/N^ffi^ib - < /hm©*tW?SII^**tu2>o 
©SJttt, 2-y-f^/Htt, lf-'f ^/«4l©WBi:** 

-0-, 

<t-r5*-^(ci-y^^^©3i^W4Lv^{ta-x, * 
aivs^tt^ -y-r ^ ^©-gpfc it ©^-ei^ c i/^w©fii 

t£^»-£\ ^^5Sft?r#5©l- 1 U-W ^ A'»±*»i» 

BR©^ X^f-§-©^$^#1-5 L, *7cCMP7"p 
-fe^SrH-T-rSmi^'fsi-y-^ ^^-o^t^ftStlSltR 

[0040] u— f—=?mti>*t>o)1& ;*JSv^o|URk:H 
50 W^ibb, Hot^-^WfU^^tl** 
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fttt^SWfflB 5 , 0 9 7, 4 3 0#KifB#HMjJ*$*b 

V^S. 3!i-, #«Ofll*nK)fli»jfiiaT^=?y (curve 
fitting algorithms) ^$IJfflW^-e*. 5 o -fto©*)*: 

fcflfitfcaS'fStm©*;* (t4*Jt»lMW*) 

*£tt5„ a^©/^->-Mffl^r^3i-^Sr^Wt;-f5 
ffi^btj--CfiftV\, ~ ©¥±lte*?£© Bttl4¥» 

lot, tf£©«iart*aif^x<D«ifi 

$ & 3 is V p — /u-T 5 r t 2 o 
BiJ©#ft£ffll^fttt;fctfft£>fcv\ r©ft# 

[0 0 4 1] *|^LfcJ;5t, ^V-h©^*-:^ 
ffl**3t©±fc«fls*Jifc»jfcT 3 - 1 f- J: S^ftS-9- 

^m-f-^^-rsMisi^feSc nftsiMx©##m 

ZtcftX'foZo rcDJK^Op}^ ^ft^ftS-iH'X© 
W&MiZ- «fc o t£ ^©3S#ftJlliKS: fcflfcfg # 

Siv<\ 7vyA^ft-rsJ;5{^^5^ 30 
aHt#*r4*i"5. L^Lft^fj, r©{f-5§-£#yiL 

[004 2] ^ffmu fe-£8yffl©fl&£, ^(interest) <t 

ft 5 *M»SBKi J; o DfcT^*fc^Ji«S*ft£ 40 

bft(mfffte>ftv\ r©ji»i±, miEnmmmm 

'©CMPyn-fe^cja^^^ tlfc&ftgfff *tt ft © 

[0 0 4 3] ^-^©CMPMtl;, -t©«T\ ^ 
J¥ $ £ 3 ^ h o 5 ±f52fft £Htrf 5 fc ft 50 
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ftftfrW^-ryT'Sr, Ell 4 LTfftBJM-5 0 *xs> 

3„ Cl©^7 i -;V7 B }'± V Jlfttfv^ HV^^7^yu^tS#f^r 
ffioT3tfife$ti3„ ftto:, ^ry^5 0 4-Cli, $j£q|g 

w©isnw*a£Sii,s (to it, ^if--r^^*fc 

f±*©ftSt©as#&ftJBT#;/ta»&LftfcH „ INf* 
/v©H$^gS# (t4i3*>i/2t'f^^) ©BflMfc** 
ttSTO©»tt, *xs/7"5 0 6T% Mffi^^ioT 

S^ty$^,5 o rtttt, ltl4^f--Y^^©a:ifSl5^-e 

^^5/^5 o 6 Tjmj**t*:iiif**m©jp*^ 

-<##aJ¥^ (-Tftfcos Vk££h±k%, M&tteZ 
T\ ^-T* ittfc ft ©^ C M P -f n ± 7\ Sr^cft S 

^a^ftssfta. -H., a"9©R#ra^^ttj$tt5 

SWtttS/N(, 4fctt^©iifi©|§4©Jtft^-^© 
7 9 n-irx#^i9«$ttS 0 fot, r©*ffi©ft?0©ff 
H(iteration) t±<mU^, #.fc%£.-f ZMlMbfa 

/Hfi©ra©B#^^ite$tt, ^©s^etffi/Hg©^4 

iaotft*§ti5t-f^;w» (ttoti/2) 

©wti^*$ttsMr4J¥$^> aHeewTifejiLT, ^ 

(4, •r-<T©5fefi ; i-5||t)®Lf^ 
^tt5irfc*^$tt5 0 r©*fe©-€r©ffi©ffi^f±, |$ 

*-r-<t a 9 ©* * #*fcte*w *ftfcift*aut i o 

X\ *©*43E*?P,ftV^ ^©{tHHs 

d -fe XB^^H-T LT*©^ig L#**s*ft4 5 4 -TfllMl 

^tl5o ^fy^5 1 4}C^i-J; ^ffl^t'CM 

[0 0 4 4] &HB¥SSr3^ho-yW-5±ffi*fef± % 
010© (B) ^-rCMP^D-fe^W^Sr^-rs 

^^^©^^S^rfeft-^TffiffiT't 5 d h 
T*J< 0 

[0 0 4 5] ^-If-TIWH-**^* If— 

t^T-#3'itMf-aS$n-5„ 015© (A) t 
(B) fc^-t-J:5{r:, iW«tr-A8 4, 1-ftt>*,f£fflS 
ft fctt LT T # 3 £lt/h $ ^ ^ 5jf y h td^feSC $ ttfc tf- 
Afi, J:v^£Ht^y)C«)^2 f-A 8 6 J; *> tfig*f-f-3 

*tr-A8 6 «t*) tScffilH]ft9 OiaSta ("Tft^o 
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f-A8 8) SrStt^VN, il^CDte, iS*! f-A 8 6 
ft ? at— 1 4 tf>£ffi{g«<0 ± 19 fS^^l-te^o T, 
J: "9#<»*ffiIHl[!!j9 0SrH-g-r5^6>T'fc5„ t£o 
T s XS*gfcf— 6ttjR-a-Wa*Sr«P*»x ^^14 

S:g»tfc<^£#*.&*i5. lot, d©«S)6»e>i£tB 
tf— ^ 8 6 (DjjtiWiz U\, i/— »F— if— AiHHJf fcCD 

[0 04 6] t-A^^I'^tOJg#rtl^4tL^B#^ 

»se— "v>4v>cd-Cs JtSitgtr— acdtj io 

§ iS#/>H < 5 0 r tf>fcj£tt 1- — if — -F^fM* © u 
-if- bf- A <D mi3 Srii-r Cl t (H J; o T^IET* 1 5 <D 
X\ Rltif-^^aSSroa^fitfeWi^roSH^tt&vv 
[0 0 4 7] I- — if— fcf— ACDjgft^oV'TH, jl^fl- 

i-„ tot, SESiSftV^S, ttatt^ft<45. LA»L 
fl-roirttKB: i / 2 n (d^ L^<7)-t\ T^ff ^"^ 1 jl« 

ys«jm*£ft5IMM*S<z>*a s #<fc3. lot ft 
ft^MV^S, lJSMfcl**3*L;5#*W*J>ft<ft3. * 

tft a f£(7^*<£W&i&*-f s r t ass* t 

[0 0 4 8] h U— if— if— .AfcS^fi, K 

[0 0 4 9] %2(D%Wm 

V^TiiK1-5. 

[0 0 5 0] ^J-tt©iJ^ 50 
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CM P SWCSilfr $ tl5 # y v 9 s V J; Xf/t. tz. ttW- 

5~1 o%w±^kt-cttftbftv\ rco^-ttu-^/i' 
if{ST1-5©-C\ ^*-^Srffiffl-e#4v^»&*s*>5„ 

-e<©*tT*ltft1-Sfc*{oitt, ft*fcSr*aMb"*-5 
[0 0 5 11 t^ll #y j/'^^fc^W-lCioT 

^EJi («ittfifcfls*Ji) 5">^s*brv^ 

[0052] iH^SE{g^j6SSfcixSaSttTiE©ii»»-C 
1-5 (*fcfip-<S) o r.tutt % -fy 

[0053] *S-tto^JStt> ffi^^m-^-©if-^Mt' 
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[0 0 5 4] J$H*<7>^g«rf&£-t5CMPS««:iai 

15 011 a§nc^D^7^$nfc«* 
i\ yyy^. *fcttCMP§s»*-<i^-^KflMi*jt 

[0 0 5 5] *&H±ro^SSrf^fife'tSfc»lc:» 
—9 1 5 0(1 El SI^-rfS-f^oa-troffiroflSIBSrll 

LT, ayifa- * 1 5 0f±, 2 0C7)7°D^7AnItg/£ 

^y K^X7>(^, l-ftfr-ibiSJJSi&^/i^ 1 5 2 i 
%.W&.7'<^V 1 5 4 i^-HigLTV>5 0 SJajS7w/i' 

^15211 .*9Ht»«*:^tfJ*JB«**oli«S»ftf 

i-a»iifftt*«fo. rn^©pioii®«©*i(i js« 

T^-r5«fc5i^ *fc#^*;t5*, WatSftSft* 

i-ftfcfe. wiiffi^©ja«^ts?cfiui\ /<>k^7 

[0 0 5 6] 019© (A) fillip© ^g/^Mtfetbfc 

©±£SoT^ftl/^£&;^l/TV'5©(c:j£i Sftfc 

^/i^ 1 5 4Hfi«i6fife4)-SraWbt:-t:Offi<ojajftjRSr 
MHRU El 9© (B) K:^-tJl£©li};Wi#-£f8££i£ 

5„ urn^ -Ktm.7 4fl'9 1 5 2fiasjaift^sra^ 
LT^©ftn©jism^}iSL, igi 9© (o 

[0 0 5 7] =ytV ? 1 5 0(1 7^f/^15 2i 
•T5 2 o0>8ffiSHJ£*8H 156H58 SrHfiLTV^ 
fcTa. — * 1 5 0(4, &m&{S%-<Dp-pMm\£tt-f5M 

ja»ffi^-<op-pfi*B©tfc Ahf /Air ) 

(ttW£/o 7^16 2#P|.) ^©JtSrtfjp 
Lfcft, nv^a-? i 5 0te-?r©|f:ttiJ£&\ P— 
* * y ^3fetlE***tfcBHI, o£ 9 S^fit l 6 4 i Jt 



=l—# 15 011 y'sl 



10 



(12) ^fflsp 1 0-8 3 9 7 7 

22 

[0 0 5 8] KJHiSffi^-tt* y yS^^tfS&SgSfTfc 

mmmiz&mnw-hx, *°y y-»?im±fr*mLx 
*°y yi/is?m<n>y<m--m£=z=-9-- t-3 resist 

y 5'v-y^tp©n^©^s,i7i-^fc>fj-bTii:^^ 

[0 0 5 9] di-CIEftL^HH, nyt^-^lf 

sbfrrsy? bv~T%frLxnftx%z-t>\ r©#^ 

20 taS$tbfcV\ 

[0 0 6 0] s<> WxzrjA'fti* ^skftMizimm-t 

z>%\z.koxttm%n<D8imz®.^xnmxz s c fias© 

5. L*»L*iSfc, T#IHf^A^«Itg?ittffi©B#(- 

30 /<y K^X7 ^^^©Hf^^^TfcSo 

[0 0 6 1] jW0ft7-/^A«7P l -#*jl3&t-Sit» 

5?as*>5„ ^©ISIBtt, T#H-©m#»^^^^A 
-/n) <D—;<yf- (^!|x.tf2 5ft) SrHtTLT^y y> 

^©SBSisrays-rs^t^ioT, *°y ys^^nff® 

40 ^$J©B#^T-*^-e#5„ ^©ft#*J£SrftfflL 

-f ^ ©*S^«ili «b #(c^©if ^jSfcSr^P 5 ^ lc 
±ot, «fW««7 ^ M HiC©EJt^*5 «t t>V* 
(IF I R7 J <DGm.*®mZ-®:%-X% -So 

[0062] S5ja»flr#<o«afe«tt, ^«©*ife, i-4 

50 Hi/^xttfJ, ^i/-^(4^(-SJi»f^-©t 0 -^p^ 



(13) 

23 

f^x/W {-mfc>ti/ 5 ifc^-t© 2 & -7- V X £ 5 <£ 

[0 0 6 3] ynirX • f4 ~y (process signature) 1( 

[0 0 6 4] ±EHifc#ttT?tt* Ti»HB»*»t>.«iWS 

[0 0 6 5] CMPS*©^^*ffiffli"5**S:Bl2 
0(0 (a) fcj*u rr-ejaw-ra. ftflk JWfHtttt 

o) . ^^^A*5*afp«««»!:***»S3J»o*jEtt, 

<£>J?:£c75 5 0~ 1 0 0%<DWZ$x.— yi/"S? 

[oo6 6] bftfcfi, ^s*tfcift»*»&BB 



#W¥ 10-83977 
24 

3i't3W£<&tif»a s ttffl£*l' (*x-;/7°2 5 2) , ft$ 

%<Dmw®.mzmmirz>tcist><DmmtLx, '&xmm-t 

-SfcJ&fcJBttSiT.S (^'^2 5 4) „ ixmthx, 

[oo67] i2oo (b) &#nai-3^ » tan 
$tufc-y--rv (*fc{itttti§^fc#®) ^ftot, 
mw^momw.z&.mft&iz-tt ^xwrn-rz z. t 

*li-a*fLV^ySr»#LT (^f^2 5 8) , II 
2 6 0) „ tttbSitfcWSH:, ffitt£*tfc4#a© 

6) o rOT'o-fe^^SSi^-fix^ ^y^ft, 
-fu ± 7. -fcfcWH icfe 5 r t * r ©^"C^ i/-^ H: 

©P^Ml-MbT^i— ^lc^§tb5 Ury7'2 6 

8) . ftjE#Btt, y°v±x&t±m%mfo^\%m-rtL 

id 7 s t3 -fe x 7 y — * % Mm \vm%ir 5 * x y 
ii, X9y ©ffLlf^y^-Ottffl^ ^yKCi<ffiA 

[0 0 6 8] jE^?)^1ff^^^-^t^i^5fc 
f-7^2 6 2) . «^$^1ff6f±, tttUS^fc!|#m 

[0 0 6 9] Mras WfebWyTfrVJ ^(Dhttt-? 
?KEA«t. Jf/<yf^5 3 0tt]8) CMP^nt7 



(14) 
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[0070] ft/rti, v^ft»i»feflMR«raa+5^ 

[0 0 7 1] ^w-^fcSJi-STSiH*® (09 
xJiVn-fexwiH' V) ©¥&53l*#\ ggfiMsit 

5o fct, ^©iSlfc©^, ^u-^iiUiUi, 20 

0EH16Jt*«-Ctt\ 3Vt"a-^^ M^^^u-^ 

KIM v»t>«^-f5©-?, *><w-^fc**tSrffio 

[0 0 7 2] fc*5 x * 

[0073] mmz?kw-fz>tctb<Dmmm%m 30 

9J©mt»«f±, TI#f+<l:<7^-^i©Pfl©, /<yKrt 

@2i© (a) ic^-rtK ^<nm&, u— if-T#5+ 3 

2d>bl8W$tu5^— if— tf— A3 4©-g|5#\ K 
2 2 &8iILT» iftigtf-A 7 0 2 SrffMU 1f- 
tf-A 3 4 ©-fHSHy < y K2 2 ©«ffi 7 0 4 "CKW L 
X, 5Wt'-A 7 0 6 £JFM-f 5„ r.©KWtf-A 7 0 

6(4. 7*— *fe-g-tpfc*>fc!9<Z>SU* (DC) ->7l-^t 40 
J*1"5. B21© (B) |II0i/7h^f (BJI*fc© 

-Jt*tfct)i-DC^7 htit), m^*{C^8. 0 
#^h#illP**t5. DC->7Ht 7"-9it^(D^9j] 

0 ~ 1 0 h ©«SHT?mH|-r 5 »£\ {§•§"© DC j£# 
Srffl#*fcB:Bfc* LfcUR 9 » tt&Uft<D u-<;ur v 7° 
©^©DCv^ hft^-(7)Ji#|fi%^pr|gT-fe5o D 

C Lftv^ h , ttttttJUffflre-K: <£ o xmu L 

DCj^&m^i8fcli8«Lfc9Bfc*L 50 



#F?i¥ 1 0-8 3 9 7 7 
26 

r^fB«LfcfS7c^< fcvMt£-et>, rtu^|^*-t-5fc 
Sot, i©H*L<4^DC*^tBlll*4fcttBt*i- 
[0 0 7 4] 021® (C) {c:^i-J;5(-, K2 2 

(omMom&mi&irzMMmwm 704' ^ t 
tfco a»< ut, 7*-*«-§-©s*ixfc^Dcj*## 

7 0 SWAgfcfrSr^pf^ 2 0^iP](cKW-f5»T*fi* 
l£fffl7 0 4' Sr»ig1--5©T\ ^tctoT*© 

[0 0 7 5] B210 (D) tt, tttfcffi 7 04' 
fc, DCjt^^i$tbT^S<Z)T% **L&«f?-«fcSfe 

[0076] \,W£Lxfcwmzwz>frtz±vtcmMX' 

< , *ISBJ03iffl@fflfi#fFf9*©|SH^^^tu5o 

[H 1 ] flefcS«Srft«"*-a««flS*W# !) y 
(CMP) S*©fllffi0Tf*>5. 

[0 2] *»WKJ:o-r«l*S*i/fcll**mSI»«:*i- 

[03] (a) ~ (d) it, ziveti* 0 2©as*©a 

ffl^-©H16®«oilfi5«frHT?*> 0 , (E) IX 0 3© 
(D) Offi5lBJ^t*Effl S^5fSK^7 ^'©¥®B&0Tfe 

19, (F) {4, 0 3© (D) ©^^©Tir^y 

i-»fffiB&0-C'fcS„ 
[04] 02©|gg©^gB^©»fB»&0-C*)O-C, U— 

if-^lt© =" >-^-^ y h ^ U-if- tf- A L 

[0 5] 02©^mT-^aS^T^5^©, 7*7 
-f 5 u-if- tf— A t tf— A t i>K t-A 

[0 6] 0 2©gg©7°77 i >'©¥®ll&0TfeoT, ^ 
[07] 02©gK©7°7X^©¥B0-e*>oT, 



27 

x*hz> 0 

[0 8] *»WKiJ:5K4M«l7*-^iDyfc**©**LH-e 
S„ 

[0 9] (A) 4o4tf (B) (4, l/T^RflS*?*- 

h<D^-*m^<DmMms*7F-r7y7-eh<o, (a) 
a, %m<w y tvw#ih b/c o -card- * ft^x- * it 

toiM^/Tt^y?, (b) f±, *ro8tfM£(0«« 
$ Kitm ? 7 7 Tfo 3 o 
[010] (A) tt, #3PJ!{£4S S 

5 In] # i£ (backward-looking method) <D7°£>-y? 
H-CifeU, (B) {4, *36WtJ;5 % -fvi/irt LX(D 

m\M t> * (Dmimm * w < -f a c m p y o * * t* 

fl^£&£1-5liul^#ft (forward-looking method) ©7" 

[011] (A) ~ (C) {4, 0 2<DiSSl-4o-C^a 
fro, ^^iMSrftV^-^^Sftfc^-^roBr 
ffiB&0-CfooT, (A) (4, CMP^nt^lWffl") 
^Sr^U (B) (4, 7°n-ir^.(75(5^"t>WH#(D^^ 
— ^Sr*U (C) f±, ¥ffl.fti*jSl!:iEv^*— ^Sr* 
-f0-efcs o 

[01 2] #»HJfc«fc5, **fl9BifcJ9 , fc/<*-?'ft» 
Sftfc?^— ^%¥-i&J\T$-Z>KL#><DCMP7°v±XX*h 

[013] /^-yMJWc^x-A©¥fiftili^ 

[014] ^imcis, #£i^x©sji*fcf±sfla 
x<Dm&y^~7°<7)_k\mm z^zmmtszuffl 

[015] (A) (4, fftffi^PlStC/Js^^-Hf-^-A^ 
JSJtSftfc, ^i-^©Bfjg»0Tf*>»), (B) 14, * 

[016] ^7^^Hfl2«^3:-^*»<-4-5APll^lB»i 
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[017] TWhi, ^#fr«^roffl*«#&#tt\ 

ft*W*CMPgjlOljtl»El^ifc5. 
[018] i%-mWMZ<DMT°^-?—tZ>tcM^ 

^\?=L—?ftx*mff&inz>mm&$:*-t7*a *,?®x°h 

•So 

10 [019] (A) ~ (C) ttT^fHf -5§"©#l£* U * 

n^n* i&m&/<>h°s<z.7j/u?! l ££'?xm®.£iriK. 

[0 2 0] (A) *5«ttJP (B) f4, CMP^B<Of--fy 

¥HlSr*i-»fcix0-efcSo 
[021] (A) f4, *° y v *sV>f'< v K£i^ LT{£ 

m-rz, 02©ggw^gp^o^ite0ij©Bfffi«&0-efco 

T, K<08i«*»&©SltSr*i-HT*>"3, (B) 
20 (4, B#ra{cM-f-Sl— if-T^W^ferox-^ft^B 
«fl^t^7 7t% 121© (A) ©Hlfijgffi©/-? 

5 1 ^5^*1-^77, (C) {4, &#t£»;iSfc& 
fc, fcWL{tmZti±mn$:W<>&tLXtf}) y<yv?;< 

0, (D) K s ffiWS^- Jf-TWH^feOT*- 

?m-%<nmMmwiz^-f?7 7xht), 0210 (o 

0>&%X±X,%jzWMj&ftteM^n*^y7 7Xh 

30 S„ 

1 o---mftft#ft# y 1 2-#y y 

y K, 14-7x^\ 1 6-7"77^ 18-^77 
K (*y yO^y K) » «!)-77^y K, 

2 0-SjT^l, 2 2-*Wi, 6 0 0-77:/, 6 1 
2-BBP, 6 14-gfE 6 3 0-lP 

n) , 6 3 2-BBn „ 
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tan £ ntzmfrv > y*Mmm 



112 



1 1 4 



[018] 
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[015] 
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(B) 
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113 2 0] 

(A) 



2 5 0 





2 5 2 

r , . 




> — - 


2 5 4 

t-r-. n^s^r^ 





2 6 8 



(B) 



2 5 8 



g g a c a £ i > gM^^w — 



2 6 0 



2 6 2 



2 6 4 



2 6 6 
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^mW-l 0-8 3 9 7 7 



(72)mw% ry> (72)mm% zjvtj* 

f-v yif, 7s yjy^rj-i/^ f 7 v— jSA> p— K 20422 

* h y- h 617 
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i&wmm mmm n^©2 <dm^ <t stm^m 

l%ffB] ¥$1 3*MJ! 1 3 B (2 0 0 1. 4. 1 3) 

[<&Pj8#-*§-] SfcfflW- 10-83977 

PilB] ¥ilO¥3^31B (1 9 9 8. 3. 3 1) 

i^m^m] Armyt^ 1 o - 8 a o 

[ffiH#-^] #1I¥9 - 2 2 1 7 3 7 

[ni^#i^a^7)i£i 

H01L 21/304 321 

B24B 37/00 
[F I] 

H01L 21/304 321 B 

B24B 37/00 C 



IffiffiB] ¥J&1 2^1^ 7 B (2 0 0 0. 1. 7) 
[^SatlE 1 ] 

mimimm%\ mmm 

[it #gc 1 7 ] i««<tfF« o y y is^rmm.mntf y 

*°y y*»?'m$:fi-fZ>®)fct. 

mmmm®. &titzmnx°&^x. mm r \-m 1 

mm p t- @ s £ *o:|irm 4 ^ ? ? t z> *° * 



[tt#ri i 8 ] suiew*^ s j^tk y y y y ^~ffl £#1" 

ill 7f'fatt<£>#y r»^? K. 
[»*«19] KPBnis, iR*iJi*5«ttJt»JS2«S: 

[it*Ji 2 o ] mm r i y ? 
ffij-sis l> mm a comm 1 ^©^j-s^^m r <omm 
2 sp^«t d h ±% 1 9 {ciBmo* y -7 s^^x 

y Ko 

[f»*Ji 2 1 ] ^<o±ffi^^ g^/K y y 
tmm&)icmr<ft£fchz>m*iM.i 7^fa«»#y yy 



[ffiWB] ¥$1 2^2fl 1 7 B (2 0 0 0. 2. 1 
7) 

[^Hffil 1 ] 

iffisE®4§tmm%] mmm 

i ] mm\t^m° y ■^^ti©* y ? 

#y yO^Ei:, 

Mia*" y 5/ ?mi*%M£ti. % 1 tf>^-&£j#ofg 1 

^*3<tWM^5B2(D^-S^0^2-t^i/3 
^^r^tfWPfc, 

jifffBII R rofluffiH l -fe ^ a yfy t^igfttf) £ itfciU 
t, BufB^R(75BiifB^2-ir^^3>rt^iS^fc$ 

-ffi 1- 



y*yy>f'<y Ko 

[ft** 2 ] mmy°y yifi-ft y >> y^T-igbtu 
TV*5, W*3ll^lfigi(0/Ky j/so^^y Ko 

1 MlBiKD* y y x/yy*;* y K. 

[ft 4 ] H«ta«#«f4^ y ^i/^M 

Ko 

ift#ii 5 ] «iffi7°7 ^©miais i WMmtm p » 
nutate i -fe * 3 > t mKmcm-^rmvh *> , mrta^ 
7 wffimwi 2 fp^^HtfaM p ©mifa^ 2 -t ^ 3 ^ ^ 
^^(c^-^-irfcs, ff#«i{aa*6<£>* 0 y s'v-v 

Ko 

[ft#ii6] m%-/y wmmm 1 w^a*, iuta^y 

s/^^S<b |sl-ffi-t?fc?>±®^tr, ft#« 5 (dfa« 

©*°y s/-^^^y Ko 
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[If** 7] WE:/7^©WE*2-fe^>3 >©J¥£ 

tmt?M q ©we* 2 ± ? a yom £ <t *o * $ v \ n 

** 6 tEft©* y -7 y K. 

[!f**8] WE*1©tN£#WE*2©tN£J;9;<C 

§ V \ I h ** 6 (311 a*© *y?«^< y Ko 

[if** 9] WE^^y ^sr^tf, 11**1 »ce 

[if ** i o ] WE@£^f&#\ we y ^±i-sag$ 
*tfc**tm**& , if** i kb*©# y v f^s* 

v Ko 

[»** 1 1 ] igmttfflfjx y v *yy?mw:m<Dtf y 
y-yy^y K-efcoT, 
*° y y '>V^ifiSr^rf<5* i ji t » 
WE* 1 1 |C * 2 1 1 , 

«nE«iJIJ3J:aWB«2JiSrjraU *i©$Mf£ 
«poWE*iJlft©*iraR, *5irr, ±«9/h*v^*2 
©irffi1i£»oWE* 2 g ©* 2 ffl p t Sr&tfW R i . 
WEMR^ES^tu WEMR©WE*l-fer? ->a 
fc&Sft* * tufc* 1 » WEH R ©WE* 2 -fe * 
-> 3 >^{-fiS^fe§^c*2^t^i-.57 0 v^ 

WET 0 7 ^ £ MEM R S fct 5 i <Ht %. 5 *° 

y y^^y Ko 

[IS** 1 2 1 WE* lPIlf^cy-^ fflSffi 
WE*2Jias*2©, i^hSv^'^D^-^ 
8***1 1 l-E*©*°y y i/Z/frty 

Ko 

[If** 13] *° y y v-^^ y Kfcjgrirt- *2f8rc 

£*2©^££»og|2i?^v/3^&^tfJ;5i^ *'y 
y v-y y KKWEM R ^Mt5 * x y 7° i % 

mntt)^mwft7°v mm?? fimtm r ©we 

Hi-fe^v-3 >-rt^im**$ttfc*l^tWEMR 
©WE* 2 ± * *y 3 xrt {cffitt** SftfcSS 2 Sr 



^Ti-5tt«-C\ WElPf-iagi-5^xy7'i:, 
WE7*7^^WEMR^H^i-5H^xy7 , t, frit 
i5*9f y K»**fe 

[If** 14] WEB^^xy^^ ME^"7^Sr« 
^fi-T-WEMRt-H^-t-S^^yT 0 ^^ ff**l 

3 (cEft©^ y y m&x&o 

[IS**15] ttElPeMtS^T?^, WE 
tfy r^^y K*»6>*H*SrlSi*i-ai!lJ*^7 l y7 r t 
Sir. 11**1 3(cE«©*y y*Si/tf*v m$35 

Ho 

[IS** l 6 ] Jt&fm&fc*^ y 7°#> ifi* y y 
^/■Sy Kef l|i^Wit^->3 -5* 
ry/i, WE# y y v->^ y K©* 2 Mfrb WE* 
VfclfcSi-S^xyt/fcSr&tr, 1***1 5 

mE*©#y ys/y^y KffM*&„ 
[If** i 7 ] y y j'yiHafflo* y 

y y Kffcot, 

#y yisyy*m%&~f2>V!)fck, 

^^r-r-s* i (B»aa*4«i(5 2 ©^m«r*i-s*2» 
ism p icHjesttfcsaiWfcawft^ ^ t *mz-z>-$ 

y >r>y^y Ko 

[if ** 1 8 ] WE«fc$\ y y ^y?mz%-t 

5*11 M*ll«Mi-5*2jitSrWi-5ff* 
* 1 7 tEit©^ y y yyy'^y Ko 

[If** 1.9] SlPi ! , 0EKSlJB43J:tf0E452JB«r 
JtSM--5K#*i 8tcE*©*°y v 9 syy*v Ko 

[|f** 2 0 ] HSU P ©|£* 1 y y 

2f|5^J;i9 fc*#v^f** l 9^E*©*°y 
y Ko 

[If** 2 1 ] j&7°7 ^©±S^, y y i/yym 
>^y K„ 



-It 2- 



